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TN 111'110St of the study was ~ l'l&luat.e Ute =tci~ et IION&l llutanol 

1n a nt subchron1c ~1c1\Y study. 
•. 

Four groups of aale and faale rats (30/SU/troup) W'l"t dosed ora11y 

OftCt u1l,y with O, 30. us. or 100 -e/kta/Q1 fJf capound for 6 weeks 

until the day of the tnter1m MCropsy. After the 1ntertc sacrifice. all 

surviving rats t~tr-.: doJed daily until Ute final sacr1f1ce. lady .eights 

and food consuaptton W'l"t f'tCO"*d wekl.r w the nts Wl"e Clbsef'Wed •t 

least twice datly for 110rtaH1;J and O¥ert sigttS flf tox~c1t.)t. Ophthll.,.. 

logic exa1uttons wre done during the pretr'eat.nt ptr1od and 8ga1n 

dur1fti week 13. llood and urine for cHn1copatholog1c: ava1uat1an •'"• 

co1le;Ud frCIIII a fifth group of 10 nts/sex prior to 1Mtiat1on of 

dosing, frun all survivtn; rats scfaedyltd for the tnteril' sacrifice. and 

fn~~~ the fint 10 nts/stl/group at the ftu1 sacrtfic:e. The fint 10 

•1e and 10 f .. 1e rats frCD each FOUP wre scheduled for ~eeropsy on 

day '3 or 44 and a11 N~S&1ntng· rats on fJy t2 or t3. Grass posarten 

••tnttions w~ done .., all nts. Organ w1ihts -~ taken fraa rats 

stcrlftctd Oft 1Ja.r 12 or 13. After the final ACriftce, a CCIDplete 

lt1stopatholog1c ex•tnatton .as 4lone Oft an nts in tile conml and 

tig~dose voups, on livers, ttdfte1s. and •arts fi'GI the low- and aid

Use gf"'Qps, end • an FOSS l•tons. Ia add1t1an, a lliltoJIIUOlogtc 

UIID1Mt1cn •s 411one on - nt found dtld or ucrtftctd 1ft ext1Wifs. 
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'-'poactfvt~ et ttte 500 ~tg/U, *- 14M1. The .uf- ... kly tnct

*nce was S2S aDd !IS, nspectfwel.J, llut atufa or -.r1Dec1t1v1~ w'l"t 

.at Men u trwat.tnt--Nlatld stps until tM f1Ml stx ~~eeks of tt.e 

s1Udy. • treat.tftt-Nlatllt cltft1ca1 sfgns •re seen at tile 30 ... tht 

125 llg/ltg/dey at level. .. .. 

lody w1ght eftd food COftSIIIIption walues wn s11111ar for control w 
all tf"tated troups. llo mament-re1atld lffKt ws obnrnd It the 

opht"-l.c)$copic ex•1nat1oi&S or 1n gross or 111croscDp1c ea1uat10ft of 

thE tissues. 

Three rau wre found cltl4 Dr sacrtftced ill at,...h, but tf!ese ••th~ 

wre -.ot due to adllinistraUon of tM BOIW1 butan~>l. 

At the 1nter111 c11n1cal .. thologtc ••1uat1Dn, nd •1Dod cell count 

(IIBC), packed ce11 wut.-e (PtY), and '-oglobfn (ICB) enrages of the 

500 IIOft.Q/day dose poup f .. les .tre 5S lltlow coatrol areragts. 

Although tttese 411fftrencts •re Stlt1stt"11J sfgntftcento thQ were 

... , and 110 d1fftNnces lletween the ,.,._ters wre abserveiS fn the 

•les of the 1nterta enluatfan or .. bleen control and tnated I1'0UJIS 

flf either HX at tM ftul evaluatian. 'heNfort. ttftn 1f tile 1G~Rr Nd 

l»lood R11 paraeters tn tile 100 -e/klfM¥ f .. lts ~ an actual treat

Mnt-rel a tad .rfect. 1t .. , _, ud tr•1toyY. 

COI'AUSJOM 
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..s ..,._ttfwt~ at • GIUf- wetl~ 1actdlt'IU nte of 32 aacs zts. 

respectively. A s11gtlt11 (SS) lower (cepal"'d to cofttro1s) Pld b1DOC1 

an count (lit). ,.etld can wo1.- (PCY), ..s t..og1ob1n (ICB) concen

trat10il Jl"esent tn ate &CO ~tlfU7 dltse FGUP f-1es at the tnteri11 

en1!iat1on only 811 uve lleen trut.nfi-Nlated. 

lo trea•ftt-re1ated .rfect was abse"ed •t tl\e 30 -.fkg/dly or 125 

IIQ/kefda,y close levels. 
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J Introduction 

Tht fii1110St or th1s st11d1 •s to ewaluatt the alt1c1~ flf aonaal 

..,.tanol tn • rat sul>chron1c •'k1ty study. 1ft order to assess the 

to•teotogic tDtent1a1 aftar ltoth I WHts lftd 13 wttts Of •s1~~i. an 

1ftter1a sacrifice at Ute I wek. tattrwa1 .as 1n~tuded.1 Tht oral 

rCIIIte flf a1n1stratfoll was ustd .. cause this b tht p-okble route fJt 

human u posure. 

This study •s COI'Ichactoci in cc:onSance w1th the protocol (Appendix F), 

the Sundard Operating troctdu'l"tS of ,oxic:i~ ltseai"Ch Laboratories 

(TRL) aM tft ee~~~pli&ftct with 5ood Labor&tcf'1 Practice RegulatiOftS for 

lonel tn1ca1 Laboratof'1 Studies. b Procedures pert1Mnt to this study 

are described herein. 

II Methods 

A. Test Rater1a1 

llol"'lll &Mittnol (lot f 3597 IC.YY£) was PIT'ChiSed fr11n IIDerican 

Seientif1c Products. loalus. IUeMgaft. $ulp1es of eadl dose concen

tration wre saved during web 1. •~ 6, 10. and 13 and taken to the 

Ru:stegon Coun\JIIast.watlr Treaaent FadU~ for eteical &l'lllysts at 

the llboPator,y eftder tht d1r8Ctt01l ef Dr. Art .Joshi. Pt\Ysical t•fst. 

Dvpttcate s•ptes wre sent to ICr. ~• laney, ERCO. a tlhis1on of 
' 

Enseco. Inc •• 1as Alewtfe II"'Ot Paf'bll1. c.brWge, llusldNsttts for 

referee ana1JS1S • 

• 
b 

Protocol Oaage 14, lffecttft t/10/15. 

Federal lea1ster. fol. &3. lo. 147. Part 11, Dlc.-r zz. 1178. 
pp. 8986-iOoZO. 



DRAFT 
a. Altf•ls aftd •sbuldty 

The rat was chosen as 1 wst uste because flf 1ts estlb11sMd useful• 

•ss 1n toxicologic stlldies and as 1 pl\ai"Ncolog1c eodel. One 

twfldm•f1f1;Y thl"ee ule and one hlftdrtd-fof't)' seven f .. le f'atsa (4> 

55 grillS) tted 22•23 A1S arrtQIS Oft Augvst 12, 1985 afld "''"' housed 

illti1v1dually fn wi...,.bottclll cages'. FUtef'td •nfcfr-1 •terc and 

Pul"iaa ttn1f1ed Rodent Laboratof'1 Cto.~ Wl"t avaflatle .H. libitum. 

Tll1s feed has t.een tested b1 the •nufacturer for contlmfnants, none 

of .tlfch were present at levels that would lie expected to affect the 

~CIIIIt fJf tile study. Aft acel1aaUon period Of 7 days p-1or to the 

pretreatment wek WIS allowed. .During the! acc11ut1on period, \he 

rats were obserYed wit~ rtipect to oentl"ll bealttl and 111.1 rat with 

evidence of disease or ~s1cal abno~11~ ¥IS discarded. A 

cltan/dirty con-fdor syst4111 was 1n .tfcct. IDcn a1r .wn f11teJ"'Cf and 

ufd1ty (avenge 47.61, t t.2) and taperature (avtrlit 70.t•F, t 

2.2) controlled . the teperature Yalue ws ealculattd usin5 the 

daily hiih w low walue. ~1 ttlndard dtv1atfon. One value per day· 

was used to calculate the 111111d11;Y ntr~e. A 12 hour 11ght:12 hour 

dark cycle was contro111d autaDattcalty. 

I 

c 

thaf'leSR liver lraeding Lllx)Y"ator1es, Inc •• Portage . Michigan. 
Crt: CD (SO)BR. · 

lats WN ttoustd 1n tccOl"dAnce w1th retCIIIIIendatfons contained 1n 
DHEW P.,b11e&tton llo. 78-23 (llH): lftfsed 1978, •&&~tde for the 
Care and Use flf Laborator;y ant•ls. • During the eecl1ation 
11triocf t:M rats wre IIOuSed 3/cage. 

litter aid at 1IL analptd "r1odtc&11J for tM presence or 
coft*funts as dlffMil ltY tt1e £nvt....,.ntal Protection •ncy 
•11ttonat Jnterta Prt11r.r Drtnttng Water llgulattons• Code 
f{ Federa1 !:Ju1atton, Ttt1e 40.Protectfon fl EaviroM~tflt hrt 

1.11 l') Ri.lt. ltcords retained at TIL •. 

Lot fs 111102·15-3£, *-101•15-Z£. Jut07•15-ll. -..;10.15-ZD, 
~gtli!tef.• Pa1'1na Lib Chod-1ZT, CMeu!Mard SCII&re, St.Louis. 
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TM ft"t *>' of the pretreatllent wet ws ~;ust 19. 1985. At ~ 

1n1t1lt1on rtf the pretf'taatnt wek the rats wre assigned nftdCB1y tc 
I 

8/"'UPS (30 f'lts/SU/group lftd I ftftil f"OUp rtf 10/SU) USing a 

COIIS~~ter p-fnt.out. a The nts wre 1Bdfvtdua11y tcleftt1f11d by ~ 

cT1pp1fti. 

C. Compound Administr•tion 

Admtntstratfon of the test at.erta1 began on August 26, 198S. The 

rats schtduled for the tnteri11 sacr1ft~e wre dosed da11t for 42 or 43 

da,ys and tM rats sdlldultd for the ftna1 HCrffice wre cklsed daily 

for t1 or t2 dtys. 

fiol"'la 1 Butanol 
IPOup (!Q/ki/day) 

1 0 
II 30 
III 125 
IV 500 
Y Baseline 

Interim 
&h-010 
061·070 
121·130 
181-190 
241·250 

Fea1t 
Jnterfm F1na1 
1131-040 ~ 
091•100 101·120 
151-160 161-180 
211-220 221·240 
251·260 

Jhe 1110unts .tminhtertd wre blsed on tndivtdual weekly llody wight 

values. Fresh solut10ftS of tile c011pound (1n detontzld water) were 

prepared wetly and dosed orally at a wl.-e or 10 al/kg. Controls 

nc:t1vld detontzecl water at the , .. vol..e. A plutic spfftie and an 

18 gauge ball-Upped •ta1 dDsfng cannula enshtltbld tn a IUSber 8 

French catheter were atd \'0 Mnintster the solution • 

• laftdoultzatton printout fr01r~ '' Dr • .John Qu1rtns, Associate 
Professor of Matlt .. tfcs lftd C.puter SeitftCe, hpa~ftt of 
ltatt.attcs lftd C.suter Scteace, lrand f&llt¥ State Colleges, 
Allendale, IUdltgan. 
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D. ~fnical ObservatiOftS 

lod)' wfghts aNS food cons1111ptions wre NCOrdt4 wetly and tM rats 

wrt obse"ed at 1Hst twice da1l1 for mnal t~ atw.l cl tnfc&l effects. 

£. O~tha1eo1ogx 

All r1ts f'ICtfved an ophtt\alwncopfc a~afnatfon during tht c:rttreat· 

•nt ptrfod and wet 13 •1 1 nteTinaT)' ophtha1ao1ogfst1• 

Ophthalaw:>log1c examinations ere conducted on all nts tn a darttfted 

I"'CIIDI wft.h an iftdf.rect ophthalaosco~. Seven rats that had an -.ye 

lesion during the p-etreatllent period wre not included fn the s~dy. 

F. Clinical Pathology 

1. kmplfng 

llood aftd urine s•ples wre co11ecttd fi'CID tm 10 ule and 10 fuale 

r•ts in troup Y p-for to initiation of dosf~. Blood was obtained at 

t'he tiM of MCt"'psy fran all IU1"Vhtng rats schtdultd for the interi111 

ucrfffce aftd frcm the ftnt ten rats/sex/group at the final NCr1· 

ttce. Urine •s co11tcted in •Ubo11• cqes 3-5 M.Ys. p-for to the 

scheduled sacrifices. Tile rats were anesthetized with co2• the 

thoracic cavtfiY was opened afld blood ws collected b;y cardbc punc

ture. A MCropsy RS theft clofte en udt of these nts (except those 

·111 trOuP Y) aftd tt1e tissues praseiWd • 

• 



- 5-

DRAFT 
2. Tests hf'foi'Nd 

TM followf ng ttits1 wn peT'forwd: 

Nnoglob~n (tGB), ._.tocrit (PCY), e";Jthroeyte 
count (UC), Man Ctll 'Ol&llle (MCY), •an cell 
·~lob1n (MCH), ••n cell '-Oglobtn COftetntrat10tl 
(MCHC), total and differential 1evcoc:ytt COUIIts ('IBt), 
estiaated platelet count (PLT). 

SeMI!II Ctttm 1st 2: a1k111M FhOSJiflltast (Alt Jlflos), t.loocJ V1"t.. 11itrogen 
(BUN ), glut ... te .,ru•ate transaminase (SGPT), 

f
luuaate oxalacetate trans•fnase (S60T) , glucose 
;1 u~), total P'Ote1n ('tl'), 11Nrl1n (Alb), ~6 rat io 
calculated). globuHn (calculated) , total '111rub1n 
Tot. b1l1 . ), socu~ (Ia) . Jl)tusts.m (l). ctl1or1ciS 

(Cl), calci~ (C.) inorganic pho5phlte (Pbos), 
carton dtox~dt (TCOz~• t~ttll ser-.:.n cholesterol (Chol), 
cnaUnine. 

Urtnal xsis : pH, spec:1f1c grav1~, tlucose, p-ote1n, atones, 
b11 irub1n, urob1l tn~en, •1croseo~ of Mdieent. 

&. lleci"'psy 

A MCropsy wu pel'fot~~ed on 111 surviving rats of the ftnt 10 ulu 

anc! 10 females frcn each dose gT"OUP on a y 43 en- 44 of tile study. On 

da,ys t2 or 13 the l"aa1n1ng t'IU we!"t Met'OPS1ed. lats fouftd deac! 

"'re also necropsied. lnterill and final sac:r~fi" rats were ues~ 

t1ZI!d W1th m
2 

and tuangu1nated b1 cardtae p&meture. The cranial, 

thoracic and ~~eritoneal cavities were opentcr and the contents ex1111ned 

aa~roseopican1. The Of'ltns iftd tissues listed 'In section H were 

~~ fn11 eacl\ utM1 llld JIINMrvld. lufiOS were 1afla'ted with 

foNalin via the trachea. bes with attached opU' Mrve fran all 

c 

See Appendix C for c11nica1 pathology •tbodo~OQ)'. 

Protocol Cllaftge 11, lf'feet1ve 1/15/85; Protocol CMftll 12 • 
.rfeet1¥t 1113/85. 

Protocol awtge ,. , effect he 1/10/85. 
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rats tn leeS at the tftttrfll and final sec1'1f1cts wre ;rtstNt~ tn a 

.od1fttd Zenker's fbatfn. Tht testes with !:tlthtd tp1did.)'lll1des 

frr:111 all •le rtts wre ... eserwed ~n lou1n's fillattve. All other 

tissues wre prestrvtd 1n lOS MUtrll•bufftnd forsHn. Feet wre 

p-6servtd with the tissues for PDSitfve 1dentfff«t1on rJf the rat. 

Prfor to ffutfon at the final saeriffce only! the following organs 

were wigllec!: lbra1n, hurt, 11ver, spleen, t1dneys, testes with 

eptdidym1du, and ovanes. After fiutfon, the adrenals and thyroids 

with parathy1'"01ds wrt w1ghtd .• 1 for pa11'td orgartS, the or;an .eight 

Wi the 'omt>tntd w1~ht of r1~ht ar.d left -.nbers of the pair. Organ/ 

body wight r&tfos wre dtttfllintcf for Hth tissue . llo organ weights 

were ttken on rats found dead. 

H. Histology 

The full tissue a1crosc<~p1c Dlllfnatfon 11sUd llelow was done Oft the 

control end Mgt..dose rats, on one rat u"fff'ed in ut!"i'fttis, an:f on 

'\host found •ld. Also, 1twers, taarts, and kidneys flf 1.,.,.. and 11fd· 

4ose nts, and all lf'OSS lesions seen at aeeropsy were uutned 

•tcnscopfcally. 

As tissues wre trf.ed, the lf'OStnca or absence of tfssues and 

·1estons was Mted. Tile tisSGtS wN placid t1 Ttssue tef!!b cassettes 

~hit •re labeled w1th s111d1 ..-r, rat ..tier and \he casstue 

• Protocol CMngt 14, effecttn 1/10/85 • 

• Lib Tet DiYtsfon, IH1a Labontor1es. JIC., lapervtlle, D. 10540. 
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ftllllbeT. 1M)' Wl"t Uen P'OCISStd em I F1Shtr Scientific H1SUI!Iatic~& 

or en ltD TP/1100~ After fr'OCess1ng. Ule t1UYts wre .-btdded tn 

pel"afftn us in; 1 T1Ssut tet•.abedding qn•. ~ wett sectioned at 

&-.6 •tcrou. aounttd 011 ..tiered s11cles Plf stafMd witt. -.tox,y11n 

and •• tn. 

The fo1low1ng thsues wre placed on st~tnt1a11y auDbered slides as 

follows: 

Slide llulllbe r 

1 
1 
2 
2 
2 
3 

3 

4 

• 5 
5 

5 
5 
6 

' 7 

7 • t 

' 10 

Ttssue 

heart end atUcfled aorta (1 longitudt1111 MCt1on) 
~s 
lu"!ii (sect tons frt'll the caudll aftd ltft lobes) 
trachea (I cross-section) · 
•optsagus (a eross-stet10ft) 
stomacll (a section fl"''lll the 110nglandular eseptlagea1 area 
t!lrau~h the area of the ClrdiK glanch fftto the 11"111 CJf the 
fundic glands and lftOthel" teetion ff'CIIII the 4uodenllll thT"OU9h 
the w1ortc sphincter into tM area flf the w1or1c glands) 
sa11vaey glands (sect1oftS of the subl fagual and •ndtbuln 
gllnCi) 
.. n tfttestines (a aeparate Cf"'SJoosection flf the duaden1111. 
~tjunua and ileum) 
colon (a crou-sect1on) 
Uvu (ntttons f._ the ltft ancl 'l"tgtlt lObes) 
.. "crus (a separate section tn lddit1on to S«tions 
ccanonll attached to the ¥1scera) 
spleen (a cross-section} 
•stnter1c 111DFh lode 
ttdaey (a cross-stctton of the rtgbt ttd~) 
•r1aary blldde'l" (a entire C1"0Ss-sect1on) 
ldrenal ( a Met ton ttnugb Ute cortex Md 8tdul la of one 
..Srenal) 
pttu1ur;y 
.,e (wftb attlc:"td opttc Ml"¥1) 
~ids Pd plf'lttwr'Oids . 
Uor.ctc lptftll al"d (a cross-nct1t'l)c 
l.abt.- spfnal cord (a c'I"'Ss-HCtlcm) 

a FtsheP Sdtftttftc Produets. J44Dl iftdustl1a1 load. UVDft1a. II 
U150. 

• Ale!"fcaft Dpt1ca1 Sdtt~Uftc ~~~fttS Dtvfs10ft. luffalo. IIY 
14215. 
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T1SJUt Slide laml~r 

10 lwa1n (11\rte Het1011S inc1ud1ng frontal cortex and .. ", 
~r.gltto 111r1eu1 ~onu aftd taaluus and ct1"0e1 hill and 
liD~) 

1l 
12 
12 
12 
12 ·. 

llone wi~~ B'M"W-f•n· 
testis aft({ ep1t1idlltD1s (a crou•stct1on Df e~ehl 
•• T')' 

13 
13 
13 
13 

llterus (I Cf'OSt-Mcti~ of OM vtertH llof"ft) 
Ct!!1Jt (I 1on;1tud1aa1 seetiaa wtu. uterine horns) 
skin 
-1'1 tl&nd' 
steleU1 IIISt}e (U1gh)1 

sct1tfc eerve 
14 •• ~. tilwe asses and all other ross lesions 

At the Da1stolog1c exDS1nat1on, SCIIIt 1as1ons •re graded. tl\tt1 

II'IKtsSI1"'1• n1ag the following 111t1111: 1 • a1a1aal. 2 • s11iht, 3 • 

aoderate, 4 • seven. and 5 • extree. 

1. Stat1stfcs 

The body •ight, food coltSUilpt1on. c11ntcopatno1091C, and orvan we1gtlt 

data Wft tested for ~net~ of nrtance by lartlett 'S Mtl'lod 

(Steel ancs Tome, 1980). lf tile data .. ,, found ~ be t.o~aogeneous, 

d1fftruc:i!S ll2betn control and tl'lat.nt •ar.s wre tested fo!' 

stat1sttcat s1gn1f1cance by Ute •U.OCS ~Dunnett (lhn•nett, 1'64). lf 
-

the uta wre found Mt to te ~tous, the Mtl\od of cn1 
(11Ddff1.S DlaMett•s) ws ep101K (Stll. U77). 

~. IJH letrllttort 

All 8t.a t.e1ud1~~g a)IKialftS an4 • copy flf this nport -'11 lie 

reta1M4 at Tu1c1tl llestal"dd LaiMn"'tortes. Ltd.. 11~ w. illctlt,y 

AYenue. •suvon. 11chittft &t&U for at lust 5 ,.ars. lefore lft1 ,... 

••ta h •tscanlld, tM 1,0'101' -'ll lie ..o~tfttd 1o lbta1n pn•tas,on • 

• 
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IU. bsults 

A. Test tlater111 

TM NSults 0: the enal,sts Of &lllplts aM11U(S by the Mastllwater 

Traat.ent F.:tl tt;,y and by EtCO IN 11vlft tn Append1Jt A. Stab11t~ and 

c~tntratton were found to Ill ecceptlble. 

1. t1 flltcal Stans 

Tt.e incidence of cltn1ea1 effects 1s given 1ft Table 1. 

Treet.Jnent-rt~~ttd .n&x1a-f-4f'St a,pea..S ~ ..tbe~lt--'ose...ti"..UP dut:1~ 

week a •. Ataxia and ,_,poacdvtt;y occurred fnfrt~ntly dur1fti wets t 

and 10. These signs 1ncnased to a wet1y1Rcidence of 32 and 29S for 

1w1a and ~poactivtv. "specUwe1y. at weet 11 end continued at 

approoxi~tely the sue fret~~enty dllrt~~g wtts 12 and 13. Onset of 

aw1a and ~poiettvf~ •s about 2·3 atnutes after dosing and dur .. 

t1on was less than one tKK~r. 

Other c11ft1ta1 signs absened dtd Mit appear toM dtrectl1 related to 

treatment. nree rats diad durtftg the study. Two of these deaths 

.ere the NSU1 t of tM nabboT catheter stippift!a off the •tal dos tn; 

caruwla. lklrfag WHt 4, a catMtar 1odgad t• tile eso)llltgUS of a lltgb

dost f1111a1e and ~~ nt diad of epparent aptptatfon kfore the 

atMter could 1e ..-owed. Durtaa wet 7, a •11~ •1• .lllfa11owed 

a catheter. It .u sacrtftcad t11110 M7Slater 111\tn t' *-., .. ,.lilt 
Utat the situation .as ldwei'Sily affKting tM ._,ttl rlf • rat. 

TMs acctdent alld the occumna of ID'poactfrl~. sa1twatf01'1, llbo'Nd 

resptratton. u4/or retcbtll ower 4 J _, flll1od tn inother ta1gtt-dose 
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~•t aceOYnt for the clinteal tffacts abstrved in the high-dose group 

during .eets 6 and 7. A •111-dase ult dfed durfns~ -eet 1. lt t.e;•n 

exMb1tiftSI ~JIDKtivit,r, eaefatton, lftd labored nsp1ratton on a1 4 

• was found cltad Oft D.1 &. Mbtopathologfc evaluation of this rat 

u1Jl be discussed later tn the nport. 

Dart urine - ~ales CICCUrrtd in a btgh-doH •le during rJHk 8 

fol lOtting a cage ntatecS cciclent. This w-at wa~ aon~~a1 tn appearance 

withi n three cl&ys. During wet 7, a Z Cll cliueter tfssue uss 

appeared in the left untaey al't& of one low-dose female and a 3 011 

dtmeter •sos appul"'!d fn the rfght uill&ey aru or another low·dose 

fBllle ,. llti ths:r •$s fneNased in size and lloth clbappeared ~ore 

stud,y t.erafnatton. 

C. lody lleight, Wtfgtlt ChaMt and Food ConsUirlption 

The body weight • .eight ehlnge and food consumpt1on values are gfven 

tn Table 2. 

•o tf"fl111eat-relattd ~feet ws present on body wtgtat. wtght gain. 

or food cons•ptton. Stat1stica111 significant differences ~tween 

cont~l and truttd trOUP aan •ttllt cbange ancf foDd cons1111ptfon 

would eccur sporadtca111, INA .o t1"ttld was esened lftd total ~Y 

w1;tlt enr~ges for control lftd treated FCUps weN s11l1tar UlrouQttout 

tile SU.dy. 

D. Ophthal.,logx 

The I"'SU1ts of the oplltha1•1og1c ••luattons are 11Y.n in Apptndta 1. 
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Aft ophtl\al.,,cDpic llllftfftltion .as ptrfDIMd srtar to itlitat1an of 

dos tn; and all an1Nls with oc:utar PftD1'11&11ties ftre identifif!ld ~nd 

discarded. Another opnthal.oscop1e examination .. s ptrfor.ed durin; 

.et 13. The .. thology ase1"Wtd •s consider-s to 11e w11.1\tn wormal 

1t•its for the ·~· sex. ancS strain of the ani•l. 

E. Clinical Pathology 

bsults of the c11n1copathologic enl.ration are given .... Toles 3 

through "'/. 

Only one alteration tn cHnical .. tbologic rareeteT'5 oc:cun-ed thlt .. 5 

sug9esthe rtf i. treament•Tel&ted effect. At * 1nterta sa~r1f1ce. 

IBt (p < D.OS). PC\' (p < 0.01). and 1GB (p< 0.01) anr~s 1n the 

lt1gh-close f_.les wre 5S less than the corresponding control ave'f'

ages. The aBC IM PCV (p <O.OS) averages for the Jrlddle-dose f1111les 

.,.. also slightly (4S ancS 3S, l"eSpecttvely) below 1.1\ose or the CP

trols. ~ver. asc. PCV. and tG8 averages were similar for control 

and mated troups of •les at the fnter1a ev~tuatton and for control 

and treated voups of both sexes at tiM: ft .. .-1 evaluation. 

Other stattsttcally s1gftiftcant differences between control and 

treated trOUP aver~ges occurred llut thl1 Wf"t -11. occun'td in one 

sex aftd at Ofte evaluation Oftly, and UlaN was 110 dose NSponse nla

ttOftSh1p. Tills. • wre .ot constdef'ld to lit trea•nt-"lltecl. 

THy wn: 1 lower (p c o.os) cholesterol average tn 1M "1th-dose 

•1es at. the interill evaluation. a "1gher (pC D.OS) absOlute •vtro

fhtl couftt in the afdd1a-4ose •las It tilt tmr11l evaluation. 1 
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higheT' (p< O.OS) l't1aUvt Hptftk~ Mu~~op:..11 COUftt aftd a lower 

(p cD.OS) relatiYe l~phocyte count ill tile low-dose f .. les at the 

final tWatuetfe>n •. aftd ltigher (p C O.OS) urine pH wa1ues in the low

dtrSe •lts at the int.trfe lftd low-dose feales at the fful eva1u· 

aUOftS. 

F. !)bsen<a~ions et lllec:rops.y . 

Observations Mde at Meropsy are given 1n Table 8. 

11o treat.ent•rtl &ted 1eston ws obset'Yed in gross MCrops1 at the 

fnteri11 or final sacrfftcts or of the rats found dead or ucrificed 

fn extrats. The lesions present wre those CCIIIIII\onll' observed fn 

labor~tory rats and tlley eere present in control and treated groups 

at st1111ar fre~enc:1 or •re one tt• occurrences. 1be eralarged 

uterine horns are related tD the staae of tile estrus CJ'cle. 

Three rats 4tftd clurf~ the stud1. t1o gross lesions wert seen 1n rat 

, . 224. lat I 202 (which laid a cetheter tlf 1ts stanllch) llld dirt areas 

"' the glandular .ucosa of the stomach. In rat I 133 (llfddle-dose), 

the left lobe of the tung was nd and the crar~fal alld a1ddle lobes 

•re sllrtwtltd. 

C. praaft Wefahts 

lal at• ~• and lbsolutt I""P ••n orpn wtght wlaes are then 1n 

Table I. 
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There was ftO appat"ent tnataent·nlat.d ~ftct on ~·"weight nlues. 

Tt.~ onl1 stattst1ta11.Y s1gn1f~caftt dtffere~e •~•en COfttro1 and 

treated trallp tl'ttH'I!Its was a slightly (p < o.~~~ 111ghtr U\)'ro1d 

wight awerage ill the •1gb-dose •las. llo dose ,....:!,onse rt1at1oMh1p 

w~s II'ISGtnt, u the lbsolute ~rotd wights wn sillflar for an 
ttl!'ee treated groyps flf •tes. llorecwer. tht)' were onl,y 14S ~ove 

the control aver~ge. 'n\JT'Otd wtfght her•$ flf the treated f~~~&les 

~~re not 1bove those of the controls. Tbus. U.b diffe~e a,;ears 

~o ~ a chance occurrtftCt f'lther tban 1 treatllent•related .tfect. 

H. Hfstopathologx 

The resl01 ts of the Mnopattlolog1c esazfnation are then in Table 

10 and Appendi::l D. lht lt1~!oaccountab111~ rtpt'rt ts then in 

Appendb £. 

Ko t reat:lnent•rtlattd tes1on •s abstl'Wd at Ute lltstopattlologtc 

evaluation. The lesions that wre obsened wre one tf• Kcurrences . . 
er ere present in the control ud tf'Mtacl FOUJIS at a s1&1tar f,.._ 

4Jtnc,Y. The diffuse subacute ..,_phldtnttts llf the •nd1bular lJIDph 

"011e "'' •bible grosslJ a nd or plafled 1JIIIf\ nodu. tilts is a 

cc.o~l.Y abse"ld laton tft 1allor&to1'J rats. Tile cause of aath of 

the •t,.dose Pat (1133) tllat died clurtng the stud¥ .as dttel'II1Hd to 

M I tiYISfng ICCident 111Ce I flrfOtlt.d esophagus WIS found . at the 

•tstopatt.o1o;1c ex•f~~aUon. 

IY Dtscussion 

At the 11ttr1a IVI1VIt10fte •t, m. lfteliCI ftl'r"tge$ 1ft tM Mgh-dose 
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f~a~&les wre 51 below ~cmt~ol ••~es. '1111 differences wn stlt1s· 

tt,ally stgn1f~cant .,ut the .,tolog1~1 s1gn1ft"n~e fs lllltsttonab1e. 

All tlree .. r.etefi are c1ost1.J nlatld, so a •cNase tn the ac 
count would • upe~:ted to result tn a *tt'Hse in PtV and t&B 

walues also. tloNCWtr, tt.e ClllsePWtd dtffeN~tts wre .. , and ao 

Ctffere~ee tlet.t2'1 ttaese fii'Ueti1'S was ~n tn •les at the 1nter1m 

wa1uat1on or bttllfe~ control and treated ~ps of tfther sex at the 

ftnal evaluattoft. Tbus. even tf the •rease tn IBt count (and l'lenee, 

PtV and MGB) was a true trutant-related effect, tt was ~~all w 
tto&M ttor1 ~ 

One afd-dose ancl two Mgtw-dose rats died chart~ the study, •t .one Gf 

tMSt deaths ws due tD otnfstratfon Df' IIO!WIIl .,UUnol. Tile taro 

llfgb-dl:lse rats 4ied tecause the rubber catheter slfpped off of ~e 

dosfng cannula durtns dostng. In OM case (rat 1 224). the catMter 

lodged in ttle throat and esoph~gus. ""s cutting off air flow tnto the 

lungs. ne nt dted Cff appaNnt u~1at1on HfOI"'e the caMula ~ould 

~ Nnovtd. lo FOSS or Mstologte lesion nlattng to the deatl\ er 
thts nt was observed. The Hi:Ond rat (f 202) ••llnwed the catheter. 

It ws sacl1f1ced tw~ dl,ys later , as the ..ea1 th tJf tbt rat ws 

.SYerHl.J affected by tM lftHftCI of the cau.tter 1ft its •tauch. 

CNSS . aKf'OPS1 Nwtllld •rt areas Oft tH tl11.S11lar aiCOSI tlf the 

st.-ch. nts was uen lltstolog1ca111 as facal Mc:rosts. 

Stn-iveled Pd rtd lungs..,.. ese"ed at'"'' Mti'CIPI1 flf tM •fddlt

Me "t (I U3) tut dtld. lltsto1og1e evaluttan fftHl.S pl•rttb 

and .,_ 1n Ute 1u~g and a JRrforatld •opM;us. 'lllls, ••tt. ws tilt 
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y §ptlus1on 

Or-al IID1n1stratton of 110rul t.utanol at 100 ,.,ti/dA.r p-oduced ataxia 

IJ'!d 1\YIIO"thifiJ at a llllfiUII tMtkly tacfcllftee rata of 32 a1'1d zu. 
respectively. A slightly (SS) lower (c•paf'ld 10 controls) nd blood 

ct11 count (•c). ptcttd cell wo1.e (PCY), Alld llaoslObtn (tEB) 

concentratton present 111 the 500 -afklfdAy dose FOUP f .. les at the 

1ftUr1e evalutt1Dn only -.r ••we '*eft trta-ant-nlated. 

llo treatmeftt•nlat~ effect wu CllbHY"Yed at tttt 30 eg/tVfday or 125 

11!1/tg/da,y dos.e levels. 
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